Abstract Adenoid cystic carcinoma is very rare, with an incidence of 0.1 to 0.26 per one lakh people. It is the second most common primary malignancy of the trachea. The etiology, clinical manifestation and prognosis of ACC trachea in Indian scenario has not been discussed so far. We evaluated the clinical presentation, treatment and follow up details of six patients with ACC of trachea, who were treated in our Institute from January, 2006 to October,2014. Cough with expectoration, exertional dyspnoea and haemoptysis were the most frequent presentations. Proximal trachea was involved in five patients with lesion extending to subglottis in two patients. The male: female ratio was equal and most patients presented in the 4th decade of their life. Two patients were treated with total laryngectomy with proximal tracheal resection, two with tracheal resection and anastomosis and one with window resection. Four patients who were treated surgically received post operative radiation. One patient with inoperable disease was treated with radical radiotherapy. All the patients are doing well with a median follow up period of 42.8 months.
Introduction
The incidence of primary tracheal carcinoma is 0.1 to 0.26 per 1,00,000 persons and accounts for 0.1-0.4 % of all malignant diseases. Adenoid cystic carcinoma is the second most common malignancy of the trachea. ACC of trachea arises from the submucosal glands and has an indolent course. Surgical excision is the main stay of the treatment, with radiotherapy can be used as an adjuvant to it. It has good prognosis, if diagnosed and treated at right time. We report six cases of adenoid cystic carcinoma of the trachea, treated in our institution from 2006 to 2014. The etiology, clinical features, treatment and the review of literature are discussed.
Patients and Methods
We are reporting a series of six cases of ACC of trachea treated in our institution, during the study period between January, 2006 to October, 2014. Among the six patients, three were males and three were females. The age of the patients ranged from 24 to 50 years and the mean age of presentation was 42.17 years. None of the patients were smokers. Two of these patients were doing rubber tapping; they were involved in extracting the rubber from rubber trees in the estates.
All the patients presented with symptoms of cough with expectoration of scanty sputum and exertional dyspnea. Five of them had at least one episode of haemoptysis at the time of presentation. Two patients had wheezing and were treated with bronchodilators by local physician for about 1 year. One patient had mild stridor that aggravated on exertion. None of these patients had dysphagia. One patient presented to our institute with recurrence after endoscopic LASER excision, followed by EBRT from outside. (Table 1) Endoscopic evaluation, biopsy and CT evaluation was done for all six patients. Proximal trachea was involved in five patients with the lesion extending to the subglottis in two patients. Extratracheal spread was present in three patients with inoperable oesophageal involvement in one patient. Three of them had submucosal disease and among them one had circumferential submucosal disease.
Pretracheal and precarinal lymphnodes were enlarged in one patient and two of them had pulmonary metastasis. (Table 2) Two patients were treated with total laryngectomy with proximal tracheal resection, two with tracheal resection and anstomosis and one with window resection. All these patients received post-operative radiotherapy except one patient who had already received EBRT from outside. One patient, for whom the lesion was extensive and was inoperable, was treated with radical radiotherapy (60Gy/30#,IGRT). The two patients with laryngectomy were rehabilitated with tracheoesophageal voice prosthesis.
All these patients are being regularly followed up till date. All of them are disease free and none of them are having any symptoms. The mean follow up period is 42.8 months. One patient who was treated with radical radiotherapy, the treatment was completed on 29th August, 2014. She is having the shortest follow up period.
Discussion
The incidence of primary tracheal carcinoma is 0.1 to 0.26 per 1,00,000 persons and accounts for 0.1-0.4 % of malignant diseases. The squamous cell carcinoma is the most common malignancy of the trachea, followed by adenoid cystic carcinoma. Adult tracheal tumors are very rare and a review of tracheal tumors revealed that 80-90 % were malignant. In a review article that constituted 352 cases by Price et al. squamous cell carcinoma constituted 51 % and adenoid cystic carcinoma 31 %. The remaining rare histologies included adenocarcinoma, anaplastic carcinoma, small cell carcinoma, lymphoma, chondrosarcoma, mucoepidermoid carcinoma and carcinoid tumour [1] [2] [3] [4] [5] .
. Adenoid cystic carcinoma is a malignant tumor arising from the salivary glands and it occurs most commonly in the parotid gland. ACC constitutes around 10 % of the head and neck tumors. ACC of the trachea is very rare and it arises from the submucosal glands of the trachea. ACC commonly arises at the distal one third of the trachea and the involvement of the proximal trachea and larynx are extremely rare [6] .
But most of our patients had disease in the proximal trachea and only one patient had involvement of distal trachea.
Unlike SCC, Adenoid cystic carcinoma is not associated with smocking. Dohyung Kim et al. reported a case of tracheal ACC in a worker exposed to rubber fumes. Rubber fumes are generated during the compounding or curing process of tire manufacturing. Specific carcinogens associated with rubber fumes are not yet identified, but there are several reports describing the malignant potential of rubber fumes. Mancuso et al. reported that nitroso compounds can cause cancer in laboratory mice and the rubber fumes contain nitroso compounds. Thus they tried to explain the higher incidence of salivary gland cancer in rubber industrial workers. Vermeulenet al. proposed that some components of rubber fumes may have mutagenic potential [2, [7] [8] [9] [10] .
. Two of our patients were working in rubber estates. Though they were not working in rubber industry, they were associated with extracting raw rubber and its initial processing. We are not sure whether they were exposed to rubber fumes as told in the literature and the association may be coincidental.
Tracheal ACC presents more frequently in the fourth and fifth decades of life. It does not have any sex predilection and occurs in males and females at the same frequency. It has a low malignant potential and has a prolonged clinical course 
with late onset of metastasis and local recurrence. ACC spreads by direct extension submucosally or along perineural planes and the distant spread is via haematogenous route. Only 10 % of the patients have regional lymphnode involvement or distant metastasis. The delicate arterial and lymphatic network accounts for lesser incidence of regional and distant metastasis at presentation. Pulmonary metastasis are the most common distant metastasis and may occur many years after the treatment [11] [12] [13] . Similar to the literature review, we had equal number of male and female patients and five of our patients were in the 4th decade of their life except one patient who was 24 years of age. Only one of our patients had lymph node metastasis and pulmonary metastasis.
ACC are more infiltrative in nature and form poorly defined sessile nodular growths and cause concentric narrowing of the airway. The histological subtypes include cribriform, tubular and solid forms. ACC of the trachea may present with signs and symptoms of upper airway obstruction like wheezing or stridor. It may also present with cough and haemoptysis due to mucosal irritation and ulceration. Only less than 25 % of the patients may have haemoptysis in the early stages. The tracheal lumen has large functional reserve and thus the tumour may not cause any symptoms until they occlude 50-75 % of the luminal diameter. Patients may present with non-specific symptoms of cough, wheezing or exertional dyspnoea that can mislead the physicians to have a diagnosis of asthma, COPD, URI etc. It can also invade the upper aerodigestive tract and can cause dysphagia [7, [14] [15] [16] .
All of our patients presented with non-specific symptoms like cough with scanty sputum and exertional dyspnoea. In accordance with the literature review, two of them were initially misdiagnosed by the primary physician and were treated with bronchodilators. But against the above told evidences five of our patients had haemoptysis at least once.
The ACC of the trachea generally has good prognosis. According to Hadju et al. the average survival time is 9 years for ACC compared to 9 months for SCC. Over all 5 year survival is around 30 %, but it is reduced to 18 % when there is extratracheal extension. All the patients with only intraluminal disease shows a 5 year survival rate of 50 %. Pulmonary metastasis can occur many years after the onset of primary disease and may remain asymptomatic for long period of time [17, 18] .
All of our patients are doing well including those with extratracheal spread and the patient with metastasis. Endoscopic evaluation, biopsy and imaging with CT scan are the standard investigations required. CT scan is the standard imaging modality recommended for assessing the intraluminal and extratracheal extension and its relationship with adjacent structures. MRI may be used, but does not have any distinct advantage over CT scan. Endoluminal ultrasound can detect the compression and infiltration of the trachea by an extrinsic tumor and is very useful in assessing the submucosal extension and thus can aid in avoiding a positive margin after resection [1, 19, 20] .
Treatment of ACC of trachea includes surgery, radiotherapy or both. Surgical resection followed by post-operative radiotherapy is the recommended treatment of choice. Various surgical procedures have been described including laryngectomy with resection of the upper trachea, tracheal resection (sleeve or window) and anastomosis, endoscopic resection or LASER excision etc. According to Grillo the criteria for nonresectability include the involvement of greater than 50-60 % of tracheal length, extension to the carina, or radiologically determined mediastinal extension. Lymphnodes should not be dissected extensively because that may compromise the blood supply to the remaining trachea. [21] [22] [23] .
Radiotherapy is being used as an adjuvant after surgical resection or for unresectable tumors, medically inoperable cases or for palliation. Endotracheal brachytherapy is another option that improves local control after external beam radiotherapy. Muller et al. reported good survival rates after primary radiotherapy for ACC of trachea. A combination of carboplatin/ paclitaxel and radiotherapy was used effectively by Haddad and colleagues for unresectable head and neck ACC [1, 24, 25] .
. A complete resection gives good long term survival while incomplete resection is directly related with recurrence. Tumor depth, length and nodal status are not definite predictors of survival. Disease free survival after surgical resection is limited by distant metastasis and regional spread. A French cooperative study by Regnard et al. demonstrated a better survival after complete resection. Gaissert et al. reported that long term survival was significantly better with complete resection, negative airway margins and adenoid cystic carcinoma. But according to Maziak et al. there was no difference in survival between complete and incomplete resection [26] [27] [28] .
.
Conclusion
Adenoid cystic carcinoma is a rare tumor and due to its low incidence, we may miss an early diagnosis and thus lead to a delay in the treatment. A good understanding of the clinicopathological profile may aid in clinical suspicion and diagnosis at an early stage. ACC has an indolent course and good prognosis; there for a radical treatment can be provided in spite of extra-tracheal spread and distant metastasis (Figs. 1,  2 and 3 ).
